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(54) Paper conveying apparatus and printing apparatus 



(57) An object of the invention is to provide a simple- 
structure paper conveying apparatus in which variation 
in a load imposed on paper is reduced to suppress print- 
ing irregularities, and also provides a printer. The pair 
of rollers of the second conveying apparatus (12). ar- 
ranged at a predetermined interval away from the first 
conveying apparatus (11), are composed of the rotation- 
ally-driven driving roller (112) and the driven roller 



(17-21) which is trailingly rotated, with paper being 
gripped between the driving roller (112) and driven roller 
(1 7-21 ). The pairs of rollers of the second conveying ap- 
paratus (12) are arranged in different positions along the 
paper conveying direction. (52). The paper gripping 
pressure of the pair of driving rollers arranged on the 
upstream side along the paper conveying direction (52) 
is set to be lower than that of the other pairs of driving 
rollers. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001] The present invention relates to various types 
of printers, paper conveying apparatuses which are pro- 
vided in image reading apparatuses and the like, print- 
ing apparatuses using the same, more particularly, to 
paper conveying apparatuses and printing apparatuses 
capable of conveying paper without troublesome prob- 
lems. 

2. Description of the Related Art, 

[0002] In a paper conveying apparatus which is pro- 
vided in printers of various types, etc., it is necessary to 
prevent occurrence of printing irregularities resulting 
from variation in the conveyance status of paper. In or- 
der to achieve and maintain satisfactory paper convey- 
ance (sub-scanning operation) over the entire recording 
region, a variety of constructions have been proposed 
to date. 

[0003] Taken up as one example is a recording appa- 
ratus disclosed in Japanese Unexamined Patent Publi- 
cation JP-A 5-69610 (1 993). In this recording apparatus, 
to eliminate adverse effects of backlash occurring in the 
driving system for conveying recording paper and to en- 
able to achieve a satisfactory sub-scanning operation 
over the entire recording region, a first conveying roller 
and a second conveying roller are arranged on up- 
stream and downstream sides of a recording position 
along a direction in which paper is conveyed (paper con- 
veying direction). The firstand second conveying rollers 
are driven by a single, common motor. The second con- 
veying roller is set to be greater in conveying speed than 
the first conveying roller. The first conveying roller is so 
designed as to convey paper at a lower than normal 
speed over a certain period of time during a tail end of 
recording paper passes through the first conveying roll- 
er. 

[0004] Taken up as another example is an ink-jet re- 
cording apparatus disclosed in Japanese Unexamined 
Patent Publication JP-A 8-208094 (1996). This ink-jet 
recording apparatus is simple in structure and requires 
low manufacturing cost. In this construction, recording 
paper under discharge is kept from contact with a re- 
cording face of already discharged paper by curling the 
middle part of the paper under discharge. After the com- 
pletion of the discharge, the paper is superimposed up- 
on the already discharged paper under its own weight. 
In order to prevent occurrence of a smear resulting from 
a rub against the recording surface, a plurality of spurs, 
which are brought into press-contact with a paper dis- 
charge roller, are arranged in such a way that the ones 
located closer to both ends are selectively positioned 
forward along a paper feeding direction, or the spurs are 



arranged only at end portions in the direction of paper 
width, and in the vicinity of the paper discharge roller is 
disposed a paper guide for lifting a central portion in the 
direction of paper width of the recording paper. Thereby, 
5 the central portion in the direction of paper width of the 
recording paper is kept in a suspended state during the 
discharge. 

[0005] Taken up as still another example is a record- 
ing apparatus disclosed in Japanese Unexamined Pat- 

10 ent Publication JP-A 10-297039 (1998), which is de- 
vised with the aim of providing a recording apparatus 
incorporating paper discharge means in which spurs 
can be disposed at high density without additionally pro- 
viding a paper discharge rollershaft. In this construction, 

15 spurs are located face to face with a paper discharge 
roller in a direction such as to sandwich a material to be 
recorded, and the spurs are alternately disposed at two 
different parallel shaft positions, thereby constituting a 
first spur group and a second spur group. An interval L2 

20 between the adjacent spurs of the first and second spur 
groups is set to be shorter than a length L1 of an elastic 
shaft of the spur. 

[0006] In the ink-jet recording apparatus, its paper 
conveying apparatus is generally constructed as fol- 

25 lows. On upstream and downstream sides of a printing 
section for performing printing are arranged first convey- 
ing means and second conveying means, respectively. 
Paper is fed to the printing section by the first conveying 
means, and, after undergoing printing, the paper is con- 

30 veyed along a paper discharge direction by the second 
conveying means. In this construction, however, unde- 
sirable printing irregularities occur frequently. Details 
are given below. 

[0007] That is, at the time when the just-prlhted paper 

35 reaches the second conveying means, a leading end of 
the paper abuts against the second conveying means. 
. At the instant when the paper is get caught in the roller, 
resistance is increased, and the paper is abruptly put/ 
under heavy load. Resultantly, the paper is subjected to 

40 a force in a direction in which its movement comes to 
halt. This causes variation in the amount of paper con- 
veyance, resulting in printing irregularities. Such a det- 
rimental effect attributed to variation in the amount of 
paper conveyance may appear not only in the ink-jet re- 

^5 cording apparatus but also in other like apparatuses. For 
example, in an image reading apparatus, as a result of 
variation in the amount of paper conveyance, the paper 
conveying direction is disturbed, resulting in an readout 
image being misregistered. 

so [0008] However, the aforementioned constructions, 
each have drawbacks. Firstly, in the recording appara- 
tus disclosed in JP-A 5-69610, the second conveying 
means, disposed on the downstream side of the printing 
head, is composed of the second conveying roller and 

55 a second driven roller. The second driven roller is simply 
retained by a second holding memberand is kept press- 
contact with the second conveying roller by a second 
spring. That is, this construction pays no regard to 
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measures for reducing variation in a load imposed on 
paper. Thus, there is a possibility that printing irregular- 
ities occur due to the variation of the paper conveying 
direction as described above. 

[0009] Secondly, in the ink-jet recording apparatus 
disclosed in JP-A 8-208094, a plurality of spurs, which 
are brought into press-contact with the paper discharge 
roller, are arranged in such a way that the ones located 
closer to both ends are selectively positioned forward 
along the paper feeding direction, or the spurs are ar- 
ranged only at the end portions in the direction of paper 
width, and in the vicinity of the paper discharge roller is 
disposed the paper guide for lifting the widthwise central 
portion of the recording paper. In this case, a plurality of 
spurs are arranged in different positions solely for the 
purpose of subjecting paper to curling. That is, this con- 
struction pays no regard to measures for adjusting a 
load imposed on paper. 

[0010] Thirdly, in the recording apparatus disclosed in 
JP-A 10-297039, a plurality of spurs are alternately dis-. 
posed at two different parallel shaft positions for the pur- 
pose of preventing a rippling phenomenon (so-called 
cockling) that appears in a direction perpendicularto the 
paper conveying direction. This allows the spurs to be 
disposed at high density without additionally providing 
a paper discharge roller shaft. In this case, however, a 
larger number of constituent components are required, 
resulting in the manufacturing cost being increased. 
This construction also pays no regard to measures for 
adjusting variation in a load imposed on paper. 

SUMMARY OF THE INVENTION 

[0011] The invention has been devised in view of the ■ 
above-described problems with the conventional art, 
and accordingly its object is to provide a simple-struc : 
ture paper conveying apparatus in which variation in a 
load imposed on paper is reduced to suppress printing 
irregularities. 

[0012] The structural features of the invention that are 
devised to solve the above stated problems will be set 
forth hereunder. 

[0013] The invention provides a paper conveying ap- 
paratus for conveying paper, comprising: 

first conveying means including a plurality of paired 
driving rollers, the paired driving rollers being ar- 
ranged in a direction perpendicular to a paper con- 
veying direction; and 

second conveying means including a plurality of 
paired driving rollers, the paired driving rollers being 
arranged at predetermined intervals away from the 
first conveying means, 

wherein the pairs of driving rollers constituting the 
second conveying means each include a driving roller 
which is rotationally driven and a driven roller which is 
trailingly rotated with paper being gripped between the 



driving and driven rollers, 

wherein the pairs of driving rollers of the second 
conveying means are arranged in a plurality of different 
positions along the paper conveying direction, 

•5 and wherein a paper gripping pressure of the pair 

of driving rollers arranged on an upstream side along 
the paper conveying direction is set to be lower than 
those of the other pairs of driving rollers. 
[0014] In the invention, it is preferable that, in the sec- 

10 ond conveying means, the driven roller of the pair of driv- 
ing rollers is arranged in a plurality of different positions 
along the paper conveying direction. 
[0015] According to the invention, the pairs of driving 
rollers of the second conveying means are arranged in 

is a plurality of different positions along the paper convey- 
ing direction. This makes it possible to reduce the effects 
of variation in a load imposed on paper. Moreover, in the 
second conveying means, the pair of driving rollers ar- 
ranged on the upstream side along the paper conveying 

20 direction is set to be lower in paper gripping pressure 
than the other pairs of driving rollers. Thus, when a lead- 
ing end of paper abuts against the driving rollers first, 
the resultant load incurred on the paper can be mini- 
mized. As a result, the paper conveying direction is less 

25 prone to being disturbed and the paper is accordingly 
conveyed in a proper manner at all times, and thereby 
printing irregularities can be suppressedsuccessfully. ■ 
[0016] With the invention, the apparatus can be real- 
ized in a simple manner without adding extra members, 

30 thereby reducing the manufacturing cost. 

[0017] In the invention, it is preferablethat, in the sec- 
ond conveying means, the pair of driving rollers located 
on the upstream side along the paper conveying direc- 
tion is disposed at a central position in a direction of pa- 

35 per width. 

[0018] . In the invention, it is preferablethat, in the sec-, 
ond conveying means, the pair of driving rollers includ- 
ing the driven roller which Is located on the most up- 
stream side along the paper conveying direction is dis- 

40 posed at the central position, in the paper width direc- 
tion, 

[0019] According to the invention, in the second con- 
veying means, the pair of driving rollers located on the 
upstream side along the paper conveying direction is 

45 disposed at the central position in the direction of paper 
width. Thus, when the leading end of paper abuts 
against the pair of driving rollers first, the resultant load 
incurred on the paper can .be minimized. Moreover, 
since the load acts upon the center of the leading end 

50 of the paper, the paper conveying direction is less prone 
to being disturbed. 

[0020] In the invention, it is preferable that, in the sec- 
ond conveying means, the pair of driving rollers ar- 
ranged on the outermost side is disposed on the up- 
55 stream side along the paper conveying direction, next 
to the pair of driving rollers disposed at the central po- 
sition in the paper width direction. 
[0021] In the invention, it is preferable that, in the sec- 
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ond conveying means,, the driven roller of the pair of driv- 
ing rollers arranged on the outermost side is disposed 
on the upstream side along the paper conveying direc- 
tion, next to the driven roller of the pair of driving rollers 
disposed at the central position in the paper width direc- 5 
tion. 

[0022] According to the invention, in the second con- 
veying means, the pair of driving rollers arranged on the 
outermost side is disposed on the upstream side next 
to the pair of driving rollers disposed at the central po- 10 
sition in the paper width direction. With this arrange- 
ment, paper is, after being gripped at the center of its 
leading end, gripped at its opposite ends by the pair of 
driving rollers arranged on the outermost side. Result- 
antly, the paper can be moved smoothly and a gap be- is 
tween (he head nozzle surface and the printing surface 
of the paper can be kept uniform, and thereby high print- 
ing quality can be maintained with stability. 
[0023] In the invention, it is preferable that, in the sec- * 
ond conveying means, the paper gripping pressure of 20 
the pair of driving rollers disposed at the central position 
in the paper width direction is set at the lowest level, and 
the paper gripping pressure of the pair of driving rollers 
disposed on the outermost side is set at the next lowest 
level after the pair of driving rollers disposed at the cen- 25 
tral position. 

[0024] According to the invention, in the second con- 
veying means, the paper gripping pressure of the pair 
of driving rollers disposed on the outermost side is set 
at the next lowest level after the pair of driving rollers 30 
disposed at the central position. With this setting, paper 
is, after being gripped at the center of its leading end, 
gripped. at its opposite ends by the pair of driving rollers 
arranged on the outermost side, under the next lowest 
paper gripping pressure after the pair of driving rollers 35 
arranged at the central position, Resultantly, the paper 
can be prevented from being moved unevenly, and 
thereby high printing quality can be maintained with sta- 
bility. 

[0025] In the invention, it is preferable that, in the. sec- 40 
ond conveying means, the paper gripping pressure ex- 
erted by the paired driving rollers is set at least in three 
levels or more in such a way that, the more the pair of 
driving rollers is arranged closer to the downstream side 
along the paper conveying direction, the higher its paper 45 
gripping pressure can be. 

[0026] According to the invention, the paper gripping 
pressure is set at least in three levels or more in such a 
way that, the more the pair of driving rollers is arranged 
closer to the downstream side along the paper convey- so 
ing direction, the higher its paper gripping pressure can 
be. With this setting, the paper gripping pressure is grad- 
ually increased in the course of paper conveyance, and 
thereby uneven movement of paper can be prevented. 
Moreover, since the paper can be conveyed from the ss 
second conveying means under a sufficient gripping 
pressure, proper paper conveyance can be ensured. 
[0027] In the invention, it is preferable that, in the sec- 



ond conveying means, the driven roller of the pair of driv- 
ing rollers is formed as a star-shaped spur. 
[0028] According to the invention, since the driven 
roller is formed as a star-shaped spur, transfer of ink 
from printed papercan be. minimized. Thus, degradation 
of the printing quality resulting from re-transfer of ink can 
be prevented. 

[0029] In the invention, it is preferable that the second 
conveying means is set to be slightly higher in paper 
conveying speed than the first conveying means. 
[0030] According to the invention, since the second 
conveying means is set to be slightly higher in paper 
conveying speed than the first conveying means, it is 
possible to impart a tension to paper and thus prevent 
occurrence of wrinkles and slack in the paper. Thereby, 
the printing quality can be enhanced with stability. 
[0031] The invention further provides a printing appa- 
ratus in which a printing head of ink-jet type is disposed 
between the first and second conveying means of the 
paper conveying apparatus described above. 
[0032] According to the invention, the printing appa- 
ratus is provided with a paper conveying apparatus 
which is simple in structure and allows paper to be con- 
veyed in proper conditions at all times. Thus, the printing 
apparatus can offer high printing quality and neverthe- 
less can be manufactured at low cost. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0033] Other and further objects, features, and advan- 
tages of the invention will be more explicit from the fol- 
lowing detailed description taken with reference to the 
drawings wherein: 

Fig. 1 is a perspective view showing a facsimile ap- 
paratus to which the paper conveying apparatus is 
applied, which is an embodiment of the invention; 
Fig. 2 is a sectional view showing the facsimile ap- 
paratus; 

Fig. 3 is a plan view showing a paper conveying ap- 
paratus according to an embodiment of the inven- 
tion; 

Fig, 4 is a sectional view showing the printing sec- 
tion of the facsimile apparatus; 
and 

Fig. 5 is an enlarged view showing a driven roller 
employed in the paper conveying apparatus. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0034] Now referring to the drawings, preferred em- 
bodiments of the invention are described below. 
[0035] Hereinafter, a detailed description will be given 
as to a paper conveying apparatus and a printing appa- 
ratus according to an embodiment of the invention, with 
reference to the accompanying drawings. 
[0036] Fig. 1 is a perspective view showing \a facsimile 



apparatus defined as the printing apparatus. In this fac- 
simile apparatus, an operation panel section 38, into 
which machine-interface functions are integrated, is dis- 
posed on an upper part of a front of a facsimile main 
body 36, i.e., the most accessible area to users. Includ- 
ed in the operation panel section 38 are a display unit 
34 for providing information and guidance to users; a 
dial key portion 35 by which users give instructions to 
the facsimile apparatus and enter dial numbers; and an 
operation key portion 37. 

[0037] The operation panel section 38 is openably 
and closably constructed so as for users to handle im- 
proper paper feeding in the event of jamming or double 
feeding of an original, and to perform cleaning on the 
reading portion. Moreover, a handset 32 is placed on 
the left-hand side of the facsimile main body 36. The 
handset 32, which incorporates a transmitter and a re- 
ceiver for telephone conversation, is used when voice 
communication is carried out by means of the facsimile 
apparatus. 

[0038] Arranged on the upper part of the facsimile 
main body 36 is an original hopper 31 0 for loading there- 
in an original which is read,out to perform transmission 
or copying. The original hopper 310 is capable of ac- 
commodating a plurality of originals. Although not 
shown in the figure, a plurality of originals are separated 
one by one below a rear part of the operation panel sec- 
tion 38, are then read out one after another, and are dis- 
charged from an original/paper discharge, outlet 39 ar- 
ranged on a front side. 

[0039] The original hopper 310 includes original 
guides 33a and 33b for preventing an original from being 
skewed. In this embodiment, an original is aligned on a 
single side. More specifically, one original guide 33a ar- 
bitrarily moves to the original hopper 310 in a direction 
perpendicular to an original conveying direction. The 
other original guide 33b is fixed on the original hopper 
310. Understandably, an original can be center-aligned 
by moving both of the original guides 33a and 33b to the 
original hopper 310. The original hopper 310 is also 
openably and closably constructed. Thus, even if the pa- 
per located therebelow is subjected to double feeding, 
skewing, or other troubles, the resultant paper jamming 
in the paper conveying section can be handled properly. 
Moreover, maintenance of the printing portion, for ex- 
ample replacement of ink in the ink-jet system, can be 
carried out with ease. 

[0040] A paper hopper 311 accommodates a plurality . 
of paper sheets (recording sheets) used for printing of 
received or readout images. The plurality of recording 
sheets are separated one by one by a separating portion 
(not shown), and then fed to the printing portion. After 
undergoing image printing in the 'printing portion, the re- 
cording sheets are discharged from the original/paper 
discharge outlet 39 arranged below the front side. More- 
over, although not shown in the figure, it is possible to 
arrange a stacker on the front side for stacking the dis- 
charged originals and sheets collectively or independ- 



ently. 

[0041] The paper hopper 311 includes a pair of right- 
hand and left-hand paperguides 31a and 31b to prevent 
paperfrom being skewed. According to the embodiment 

5 of the invention, the papers are aligned on a single side. 
More specifically, one paperguide 31a arbitrarily moves 
to the paper hopper 311 in a direction perpendicular to 
the paper conveying direction. The other paper guide 
31b is fixed on the paper hopper 311. Besides, the 

10 paired paperguides 31a and 31b can be concurrently 
moved to allow paper to be center-aligned. The paper 
being guided by both of the paper guides 31a and 31b 
is fed, through the paper conveying apparatus mounted 
in the facsimile apparatus, to an ink-jet head 114, is then 

15 subjected to printing, and is discharged out of the fac- 
simile apparatus to be given to users. 
[0042] Fig. 2 is a schematic sectional view of the fac- 
simile apparatus, illustrating mainly its paper feeding 
section. In the figure, the components considered to be 

20 irrelevant of the invention, in particular the electronic cir- 
cuit portion, etc. are all omitted. At first, originals to be 
read out are plurally stacked on top of one another in 
the original hopper 310. The stack of originals are sep- 
arated one by one by an original separating section 41 

25 including a roller and a blocking rubber, with their oppo- 
site edges being restrained by the paperguides 33a and 
33b to prevent skewing. The originals thus separated 
then pass through a region between a fixing sensor 45 
and a platen roller 42. At this time, the image is read out 

30 by the fixing sensor 45, The originals thus read out are 
discharged to the outside by an original discharge roller 
43. 

[0043] On the other hand, paper sheets are stacked 
in the paper hopper 311 . The sheet is restrained, at its 
35 opposite edges, by the paper guides 31a and 31b. The 
paper hopper 311 . serving for accommodating paper, is 
commonly provided with a paper sensor49 for detecting, 
paper and a plurality of paper sensors (not shown) for 
detecting paper size. 
.40 [0044] A stack of paper is pressed upward a semicir- 
cular roller 48b which will be given later, at its leading 
end, by a paper raising spring 410. A stack of papers is 
separated one by one by a paper separating section 48 
including a separating claw 48a for pushing opposite 
45 edges of paper in the width direction and the semicircu- 
lar roller48b and then fed to the printing portion by paper 
feeding rollers 46. In the printing portion, in. the case of 
adopting the ink-jet system for example, the paper con- 
veyed therein is subjected to spraying of ink by the ink- 
so jet head 114, thereby achieving printing. The ink-jet 
head 114 is guided by a shaft in such a way as to move 
in a main scanning direction, namely, a direction per- 
pendicular to a paper face of Fig. 2. Thereby, printing is 
performed on the specified region of the paper in coop- 
55 eration with moving in the paper conveying direction of 
paper, that is, a sub-scanning direction, 
[0045] The paper having undergone printing is con- 
veyed toward the outside by the paper feeding rollers 
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46, and is then discharged by a paper discharge roller 
44. The two groups of paper feeding rollers 46, for hav- 
ing sandwiched therebetween the ink-jet head 114, 
function as the'paper conveying apparatus according to 
the invention. Specifically, the right-hand pair of rollers, 
viewing Fig. 2, corresponds to a first conveying appara- 
tus (first conveying means) 11, whereas the left-hand 
pair of rollers in Fig. 2 corresponds to a second convey- 
ing apparatus (second conveying means) 12 (refer to 
Fig. 3). More details thereof will be given later. 
{0046] Fig. 3 is a plan view of the paper conveying 
apparatus and Fig. 4 is a cross sectional view of the 
printing portion. The ink-jet head 114 is moved in the 
main scanning direction, namely, from side to side in Fig. 
3, while moved perpendicularly to the paper face of the 
figure in Fig. 4, so as to emit ink toward a paper feeding 
guide 13 having paper stacked thereon, thereby per- 
forming printing. In the figures, a shaft for supporting the 
ink-jet head 114, a holding portion, a mini pitch belt for 
moving the ink-jet head 114, a flat cable for transmitting 
a signal to the head portion, etc. are omitted. Also omit- 
ted from the figures are portions for supporting the first 
and second conveying apparatuses 11 and 12, and, for 
that matter, means for supporting a first driven roller 15 
and second driven rollers 1 7, 1 8, 1 9, 20, and 21 . In each 
of Figs. 3 and 4, reference numeral 52 represents the 
paper conveying direction, namely, the sub-scanning di- 
rection. 

[0047] The first conveying apparatus 11 is composed 
of a plurality of first driving rollers 14, a plurality of first 
driven rollers 15, a first roller driving shaft 16, etc., for. 
feeding paper to the printing portion along the paper 
feeding guide 13. The first driving roller 14 is coaxially 
disposed on the first roller driving shaft 16 at intervals 
away from each other in an axial direction of the first 
roller driving shaft 16. The second conveying apparatus 
12 Is composed of a plurality of second driving rollers 
112, a plurality of second driven rollers 17, 18, 19, 20, 
and 21, a second roller driving shaft 113, etc., for grip- 
ping paper fed from the printing portion and for discharg- 
ing the paper. out of the apparatus or feeding it to the 
next paper discharge portion. The second driving roller 
112 is coaxially disposed on the second roller driving 
shaft 113 at intervals away from each other in the axial 
direction of the second roller driving shaft 113. In the first 
conveying apparatus 11, the first, driving roller 14 and 
the first driven roller 15 constitute the pair of driving roll- 
ers according to the invention. In the second conveying 
apparatus 12, the second driving roller (driving roller) 
112 and the second driven rollers (driven rollers) 17, 18, 
19, 20, and 21 constitute the pair of driving rollers ac- 
cording to the invention. The first and second roller driv- 
ing shafts 1 6 and 113 extend in a direction perpendicular 
to the paper conveying direction 52, namely, in the main 
scanning direction and are arranged at a specified in- 
terval in the paper conveying direction 52, namely the 
sub-scanning direction. 

[0048] The first and second driving rollers 14 and 112 



are subjected to power transmission from a single, com- 
mon driving source 53 via a driving force transmitting 
gear group 51. In this embodiment, the paper feeding 
speed of the second conveying apparatus 12 is set to 

5 be a few percent, for example, approximately 1 %, high- 
er than that, of the first conveying apparatus 11 (the 
number of revolutions of the second conveying appara- 
tus 12 is set to be a few percent, for example, approxi- 
mately 1 %, larger than that of the first conveying appa- 

10 ratus 11). This helps prevent occurrence of wrinkles and 
slack in the paper. 

[0049] The second driven rollers 17 to 21, of which 
each is rotated in the wake of the second driving roller 
112, are each constituted by a star-shaped spur roller 

15 and serve to prevent transfer of ink deposited onto pa- 
per. This helps prevent deterioration of the printing qual- 
ity caused by re-transfer of ink onto paper. Note that the 
paper conveying apparatus embodying the invention is 
not limited to the ink-jet system, and accordingly no par- 

20 ticular limitation is imposed on the configuration of the 
driven roller 17 to 21 . 

[0050] The paper fed from the first conveying appara- 
tus 11 is, after undergoing printing, changed in its con- 
veying direction at the instant when gripped by the sec- 

25 ond conveying apparatus 12 due to variation in the load 
imposed on the paper. This results in printing irregular- 
ities. To prevent this, in this embodiment, particularly the 
second driven rollers 17 to 21 of the second conveying 
apparatus 12 are arranged in different positions along 

30 the sub-scanning direction, namely, the paper convey- 
ing direction, so that the paper is inhibited from abutting 
against all of the second driven rollers 17 to 21 at one 
time. Specifically, the second driven rollers 17 to 21 are 
respectively arranged at intervals in a range of 1 to 2 

35 mm along the sub-scanning direction. 

[0051] In particular, in order for paper to be get caught 
in the roller, at its central part, at first, for preventing 
skewing, the middle second driven roller 19 is arranged/ 
on the. most upstream side along the paper conveying" 

40 direction so as to abut against the paper first and fore- 
most. Moreover, the middle second driven roller 19 is 
set to be smaller in gripping pressure than the other sec- 
ond driven rollers 17, 18, 20, and 21, so as to reduce 
variation in the load imposed on the paper to a minimum. 

45 This makes it possible to significantly reduce variation 
in the paper conveying direction, and thereby maintain 
the proper conveyance status. As a result, printing irreg- 
ularities can be suppressed. 

[0052] Fig. 5 is an enlarged view of the spur roller por- 
50 tion depicted in Fig. 3. The spur roller H (17 to 21) is a 
star-shaped spur having a saw-shaped projection 
formed around it, as shown in Fig. 4. As described 
above, the contact area between the spur roller and pa- 
per is kept narrow. The spur roller H is gripped, at its 
55 opposite ends, by roller guides 24 in such a way as to 
be held substantially perpendicularly to paper at all 
times and inhibited from tilting. 

[0053] A rotary shaft H1 of the spur roller H is loaded 
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with an urging force by roller pressing springs 22a and 
22b. The roller pressing springs 22a and 22b is retained 
by a spring retainer H2 in a direction such as to push 
the spur roller H against paper. With the resultant urging 
force, a paper gripping pressure is generated with re- 5 
spect to the second driving roller 112. By controlling the 
spring pressure exerted by the roller pressing springs 
22a and 22b, the paper gripping pressure generated be- 
tween each of the second driven rollers 17 to 21 and the 
opposed second driving roller 112 can be set arbitrarily. 10' 
In the embodiment of the invention, the urging force is 
set to approximately 10 gf, i.e., 0.098 N. 
[0054] Referring back to Figs. 3 and 4, the outermost 
second driven rollers 17 and 21 are disposed on the ink- Claims 
jet head 114 side, namely, on the upstream side along 15 
the paperconveying direction, nextto the middle second 
driven roller 19. With this arrangement, paper can be 
moved smoothly at all times, and a gap between the 
head nozzle surface and the printing surface of the pa- 
per can be kept uniform. Further, each of the paired sec- 
ond driven rollers 17 and 21 is so adjusted that its paper 
gripping pressure is kept at the next lowest level after 
the.middle second driven roller 19. This makes it possi- 
ble to prevent uneven movement of paper and thus en- 
sure satisfactory printing quality with stability. 
[0055] In this embodiment, five pieces of the second 
driven rollers 1 7 to 21 are arranged at different positions, 
in three levels, along the sub-scanning direction. Alter- 
natively, it is also possible to employ a larger number of 
paired rollers or to increase the number of arrangement 
level. In this case, the setting is preferably made such 
that, the more the roller is arranged closer to the down- 
stream side along the paper conveying direction, the 
greater its paper gripping pressure can be. This makes 
it possible to prevent uneven movement of paper and to 
grip the paper fed from the second conveying apparatus 
with an adequate force, and thereby the paper can be 
discharged out of the apparatus or fed to the next paper 
discharge portion without fail. 

[0056] Moreover, in this embodiment, the interval be- 
tween the adjacent pairs of rollers is kept substantially 
identical. However, for example, in a printing apparatus 
capable of dealing with paper of varying sizes, ranging 
from a postal card to B4-sized paper, the postal card 
also needs to be conveyed in.a proper manner. This re- 
quires the interval between the pairs of rollers be selec- 
tively determined in accordance with the size of paper. 
Therefore, the pairs of rollers do not necessarily have 
to be spaced uniformly, and may be arranged at any giv- . 
en intervals in consideration of usage conditions, uses, so 3. 
machine models, or other factors. 
[0057] Further, it is to be understood that the applica- 
tion of the paper conveying apparatus embodying the 
invention is not limited to the facsimile apparatus shown 
in the embodiment described heretofore. The paper 55 
conveying apparatus can understandably be applied to. 
the other printers of various types, multifunctional ma- 
chines, image forming apparatuses, etc., as required, 



by making design modifications and improvement within 
the spirit and scope of the invention, 
[0058] The invention may be embodied in other spe- 
cific forms without departing from the spirit or essential 
characteristics thereof. The present embodiments are 
therefore to be considered in all respects as illustrative 
and not restrictive, the scope of the invention being in- 
dicated by the appended claims rather than by the fore- 
going description and all changes which come within the. 
meaning and the range of equivalency of the claims are 
therefore intended to be embraced therein. 
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A paper conveying apparatus for conveying paper, 
comprising: 

first conveying means (11) including a plurality 
of paired driving rollers, the paired driving roll- 
ers being arranged in a direction perpendicular 
to a paper conveying direction (52); and 
second conveying means (12) including a plu- 
rality of paired driving rollers, the paired driving 
rollers being arranged at predetermined inter- 
vals away from the first conveying means (1 1 ) r 

wherein the pairs of driving rollers constituting 
the second conveying means (12) each include a 
driving roller (112) which is rotationally driven and 
a driven roller (17, 18, 19, 20, 21 ) which is trailingly 
rotated with paper being gripped between the driv- 
ing and driven rollers (112, 17, 18, 19, 20, 21), 

wherein the pairs of driving rollers (112, 17, 
18. 19, 20. 21 ) of the second conveying means (12) 
are arranged in a plurality of different positions 
along the paper conveying direction (52), 

and wherein a paper gripping pressure of the 
pair of driving rollers arranged on an upstream side 
along the paperconveying direction (52) is set to be 
lower than those of the other pairs of driving rollers. 

The paper conveying apparatus of claim 1 , wherein, 
in the second conveying means (12), the pair of 
driving rollers (112, 19) located on the upstream, 
side along the paper conveying direction (52) is dis- 
posed at a central position in a direction of paper 
width. 

The paper conveying apparatus of claim 1 , wherein, 
in the second conveying means (12), the pair of 
driving rollers (112, 17, 21) arranged on the outer-, 
most side is disposed on the upstream side along- 
the paper conveying direction (52), next to the pair 
of driving rollers (112, 19) disposed at the central 
position in the paper width direction.^ 



4. The paper conveying apparatus of claim 1 , wherein, 
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in the second conveying means (12), the paper grip- 
ping pressure of the pair of driving rollers (112, 19) 
disposed at the central position in the paper width 
direction is set at the lowest level, and the paper 
gripping pressure of the pair of driving rollers (112, 5 
17,21) disposed on the outermost side is set at the 
next lowest level after the pair of driving rollers (112, 
19) disposed at the central position, 

5. The paper conveying apparatus of claim 1, wherein, *° 
in the second conveying means (12), the papergrip- 
ping pressure exerted by the paired driving rollers 

is set at least in three levels or more in such a way 
that, the more the pair of driving rollers is arranged 
closer to the downstream side along the paper con- is 
veying direction (52), the higher its paper gripping 
pressure can be. 

6. The paperconveying apparatus of claim 1 , wherein, 

in the second conveying means (12), the driven roll- 20 
er (17, 18, 19, 20, 21) of the pair of driving rollers is 
formed as a star^shaped spur. 

7. The paper conveying apparatus of claim 1 , wherein 

the second conveying means (1 2) is set to be slight- 25 
ly higher in paper conveying speed than the first 
conveying means (11). 

8. The paperconveying apparatus of claim 1 , wherein, 

in the second conveying means (1 2), the driven roll- 30 
er(T7, 18, 19, 20, 21) of the pair of driving rollers is 
arranged in a plurality of different positions along 
the paper conveying direction (52). 

9. The paperconveying apparatus of claim 1 . wherein, 35 
in the second conveying means (12), the pair of 
driving rollers (112, 19) including the driven roller 
(19) which is located on the most upstream side 
along, the paper conveying direction (52) is dis- 
posed at the central position in the paper width di- *o 
rection. 

TO. The paperconveying apparatus of claim 1 , wherein, 
in the second conveying means (12), the driven roll- 
er (17, 21) of the pair of driving rollers arranged on 45 
the outermost side is disposed on the upstream side 
along the paper conveying direction (52), next to the 
driven roller (19) of the pair of driving rollers dis- 
posed at the central position in the paper width di- 
rection. 50 

11. A printing apparatus in which a printing head (114) 
of ink-jet type is disposed between the first and sec- 
ond conveying means (11 , 12) of the paper convey- 
ing apparatus according to claim 1. ss 
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